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Abstract
OBJECTIVE: To explore the effect of scraping thera-
py on the Interleukin-1 (IL-1) levels of rats with lum-
bar disc herniation (LDH).
METHODS: Fifty male rats were devided into a
blank group (A), a sham operation group (B), a mod-
el group (C), a scraping group (D), and a drug
group (E). The rats in the group B were treated with
sham operation, and groups C, D and E were made
into the LDH model by operation. After operation,
group C were treated with no interventions, D were
given scraping and E were fed with azathioprine.
Then the IL-1 levels of different groups were detect-
ed by enzyme-linked immuno sorbent assay meth-
od. And the transplanted coccygeal vertebra discs
were observed by pathological section.
RESULTS: The IL-1 levels in the groups C, D, and E
were significantly higher than those in the groups
A and B (all P<0.01), which proved the operation
was successful. The IL-1 levels in the groups D and E
at different periods had statistical significance (F=
414.158, P<0.01). The treatment periods and inter-
ventions have interation (F=46.613, P<0.01). Multi-
ple comparison results showed that the IL-1 levels
in the groups D and E was significantly lower than
that in the group C (P<0.01), while the IL-1 levels
between the groups D and E had no statistical sig-
nificance (P>0.05). Moreover, pathological section
indicated that immuno-inflammatory response was
hardly found in coccygeal vertebra discs in the
groups A and B, while local immuno-inflammatory
responses of the groups D and E were much lighter
than that of the group C.
CONCLUSION: Scraping therapy could inhibit the
immuno-inflammatory responses in the rats with
LDH caused by transplantation of autologous nu-
cleus pulposus.
© 2013 JTCM. All rights reserved.
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INTRODUCTION
Lumbar disc herniation (LDH), which is a Western
Medicine term, belongs to the category of low back
pain and impediment syndrome (Bi Zheng) in Chinese
Medicine. It is a term for a group of conditions mainly
including back pain, femoral nerve pain, or sciatica,
which are caused by compressed dural or spinal nerve
roots due to annulus fibrosus rupturing and herniated
nucleus broking into the spinal canal.1 LDH is a com-
mon2 and recurring disease, with the morbidity of
20%-30% 3 according to the reports. The quality of
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work and life of patients are severely affected because
of long course and repeated episodes of this disease.
At present, there are operative and non-operative treat-
ments for LDH.4 Operation can relieve the symptoms
of most patients. However, operation-related complica-
tions occurred in 15%-30%5 of patients including hem-
orrhage, soft tissue infections, nerve root injury and du-
ral tear, and the recurrence rate after operation is 5%-
15%.6 Non-operative treatments contain having rest in
bed, taking Chinese or Western Medicine, massage,
acupuncture and moxibustion, needle knife, traction,
scraping, and so on. Majority of patients can get re-
lieved or even be cured through non-operative treat-
ment.7 Since the long-term use of non-steroidal anti-in-
flammatory drugs will bring some side effects, like ha-
po-nephro toxicity and gastrointestinal discomfort,
Chinese Medicine therapy plays a very important role
in the treatment of the disease. Among them, scraping
is gradually accepted by people because it is simple,
easy, convenient and most importantly, effective. The
current study reports indicated that scraping therapy for
LDH had a very significant clinical effect on LDH,8-10
while its mechanism has not been reported.
In modern medicine, pathogenesis of LDH has not yet
been fully elucidated. Most experts agreed on three the-
ories,11 including mechanical pressure, chemical radicu-
litis, and autoimmune response. With the development
of research, the experts realize that the mechanism of
pain is very complex. The chemical radiculitis and au-
toimmune response caused by protruded dics may play
an important role in the pain.
This study investigated the impact of scraping therapy
on autoimmune response mediated chemical inflamma-
tion caused by transplantation of autologous nucleus
pulposus in the rats with LDH, thus to provide mod-
ern medical evidences for using scraping therapy to
treat LDH in clinic.
METHODS
Experimental animals
Fifty clean Sprague-Dawley rats, male and healthy,
weighing (250±10) g, were provided by Shanghai Slack
experimental animal Co, Ltd. [No. SCXK (Shanghai)
2007-0005].
Experimental medications
10% chloral hydrate (provided by Nanjing General
Hospital of Nanjing Military Command); erythromy-
cin ointment (the Ninth Shanghai Pharmaceutical Fac-
tory, batch number: 009029); azathioprine (Shanghai
Xinyi Pharmaceutical Co., Ltd., batch number:
H31021422).
Main reagents
Rat interleukin-1 (IL-1) enzyme-linked immunosor-
bent assay kit, produced by Abcam (Cambridge, UK),
and sub-packaged by Shanghai BravoSolution Technol-
ogy Trade Co., Ltd.
Main instruments
Instruments include Microplate reader (BioTek Inc.,
Winooski, VT, USA; Synergy HT, wavelength 450 nm),
high-speed refrigerated centrifuge (Thermo Scientific,
Massachusetts, USA; MicroCl 21R), Water-jacket
electric heating incubator (Shanghai Yuejin Medical
Devices Factory, China; PYX, DHS-40X50- S-II), au-
tomatic dehydration machine (Germany Leica,
TP1020), paraffin slicing machine (Germany Leica,
RM2235), the share of piece grilled piece machine
(Hubei Xiaogan Hongye medical instrument Co.
Ltd., China; CS-VI), the organization embedding
center (Japan SAKURA company, Tissue-Tek, TEL),
optical microscope (Germany Leica, DM 1000), and
image analysis software (Germany Leica, Qwin V3).
Animals grouping
After being feed for 5 days, the rats were marked,
weighed, and then divided into 5 groups randomly ac-
cording to the random digital tables: a blank group
(group A), a sham operation group (group B), a model
group (group C), a scraping group (group D), and a
drug group (group E), with 10 rats in each.
Methods of model establishment 13
The rats in the group A were treated with nothing.
In the group B, the rats were anesthetized by injecting
10% chloral hydrates (40 g/kg) intraperitoneally. Shave
the back hair of the rats, and fix them. And then the
skin, subcutaneous tissue, fascia, and muscle of the rats
were cut open successively along the midline of the
back under sterile conditions. After the spine was ex-
posed, remove the lamina, and transplant the sterile
7th surgery lines to the left muscle near L4-5. At last,
the wound were sutured, and applied with erythromy-
cin ointment for 3 days.
In the groups C, D and E, the rats were anesthetized
by injecting 10% chloral hydrate (40 g/kg) intraperito-
neally. The hair on the back was shaved, and then the
rats were fixed and sterilized. Cut 2 coccygeal vertebra
discs containing the upper and lower cartilage endplate
from each rat. Then puncture the upper and lower car-
tilage endplate using sterilized 10 mL syringe needle to
expose the nucleus pulposus, which would result in a
free or rupture status. Finally the coccygeal vertebra
discs were surrounded by the 7th surgery lines to take
"*" shape, and put it into the saline to reserve. After
that, the skin, subcutaneous tissue, fascia and muscle
of the rats were cut open successively along the midline
of the back under sterile conditions. Expose the spine,
remove the lamina, and transplant the punctured coc-
cygeal vertebra discs to the left muscle near L4-5. At
last, the wound were sutured, and applied with erythro-
mycin ointment for 3 days.
The incisions on the back and tail of the rats were
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healed at the 4th day after the operation. The rats had
normal appetite without obvious infection signs and
death.
Feeding and interventions
All rats were fed with standard diet in a clean animal
room where the room temperature was 22℃-24℃, and
the relative humidity was 40%-50%. They can eat and
drink by themselves.
The interventions were started at the 5th day after the
operation. In the group D, the rats were scraped from
the Dazhui (GV 14) to the Houhai (GV 1) in the
middle line of the back, and then to the two sides of
the middle line and the left hind leg, and each part
lasted 10-20 times. The Shenshu (BL 23), Huantiao
(GB 30), Yanglingquan (GB 34) and Housanli (ST
36) were scraped heavily. The scraping therapy was
given once on the second day, 3 times for a period,
and totally 3 periods. In the Group E, the rats were
fed with azathioprine solubling in saline at a dosage
of 3 mg/kg, once a day, 5 days for a period, and to-
tally 3 periods.
Material and specimen handling
3 mL peripheral blood was drawn on the day before op-
eration, and the 4th (the day before the first treatment
period), 10th (the day before the second treatment peri-
od), 16th (the day before the third treatment period)
and 22th day after operation (after the treatment peri-
od), and centrifuged after placing quietly for 1 h, and
then the serum was kept in the refrigerator at -20℃.
After the last blood drawing, all rats were killed by ex-
cessive anesthesia. The coccygeal vertebra disc of the
rats in the groups A and B and the transplanted coccy-
geal vertebra discs in the groups C, D and E were cut
out, fixed with 10% formaldehyde, and preserved at
4℃.
Items of observation and methods
The IL-1 levels in serum of all rats were detected with
Double-antibody two-step sandwich enzyme-linked im-
munosorbent assay according to the kit instructions.
The fixed transplanted coccygeal vertebra discs were ob-
served by optical microscope after paraffin sections and
hematoxylin and eosin (HE) staining. All the results
were saved by taking photoes.
Statistical analyses
All statistical analyses were performed with SPSS
18.0, and P<0.05 was considered as statistically sig-
nificant. All measurement data was showed at a
form of xˉ ± s . The analysis of variance (one-way
ANOVA) was applied in analyzing the baseline data
and the impact of the operation on the IL-1 levels
in serum. The repeated measures in the general lin-
ear model were used to analyze the impact of the
scraping or azathioprine on the IL-1 levels in serum
after operation.
RESULTS
Baseline data of the IL-1 levels one day before
operation
There was no significant difference in the serum levels
of IL-1 among the different groups (P>0.05) one day
before operation, which could be compared.
Impact of the operation on the IL-1 levels in serum
There was no significant difference on the IL-1 levels
between the groups A and B (P>0.05). And there was
also no significant difference among the groups C, D
and E (all P>0.05). While compared with the groups A
and B, the serum levels of IL-1 were significantly in-
creased in the groupsC,D andE (allP<0.01) (Table 1).
Impact of scraping or azathioprine on the IL-1 levels
in serum after operation
Mauchly test of sphericity result showed that W=
0.756, P=0.026<0.05, and Greenhouse-Geisser correct-
ed value is 0.804>0.05, not to refuse the spherical as-
sumption. The IL-1 levels in serum of the groups D
and E at different periods had a statistical significance
(F=414.158, P<0.01). The treatment periods and inter-
ventions had interation (F=46.613, P<0.01). Multiple
comparison results showed that the IL-1 levels in se-
rum in the groups D and E was significantly lower
than that of the group C (P<0.01), while the IL-1 lev-
els between the groups D and E had no statistical sig-
nificance (P>0.05) (Table 2) .
Histological and morphological changes of coccygeal
vertebra discs
The pictures of groups A and B showed that nucleus
pulposus, fibrocartilage and collagen fibers could be
seen in the coccygeal vertebra discs. The morphology
of the surrounding bones is normal, the collagen fibers
arranged in neat rows with clear sturcture, and no in-
flammatory cells were found. The picture of group C il-
lustrated that there was a significant proliferation of
disorganized fibrous tissue with large amounts of in-
flammatory cells and foreign body giant cells. The pic-
ture of group D presented that fibrous tissues had an ir-
regular arrangement and a mild to moderate prolifera-
tion, with a small amount of inflammatory cells. The
Table 1 Comparsion of the IL-1 levels in serum after opera-



















Notes: IL-1: Interleukin-1; A: blank group; B: sham operation
group; C: model group; D: scraping group; E: drug group.
Compared with the group A, aP<0.01; compared with the
group B, bP<0.01.
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picture of group E showed that there was a mild prolif-
eration of fibrous tissue, with a moderate amount of in-
flammatory cells (Figure 1).
DISCUSSION
LDH is a common cause of low back pain. The inflam-
mation of nucleus pulposus plays an important role in
the etiology.15 Studies found that there are many strong
proinflammatory substances in the prominent nucleus
pulposus of the patients with LDH, such as IL-l, IL-6,
nitric oxide, tumor necrosis factor, matrix metallopro-
teinase, prostaglandin E2, and phospholipase A2.16 IL-1
is the central part of the inflammation formation. It
can not only enhance the local inflammatory response,
but also affect release of other substances lead to in-
flammation and pain. When the nucleus pulposus rup-
ture and protrude, there will be inflammatory response
in the site of injury and inflammatory infiltration con-
sisting mainly of monocytes. Activated mononuclear
cells can also release IL-1, which becomes a vicious cy-
cle.17 The nucleus pulposus in the intervertebral discs
had no blood supply due to vascular regression after
the maturity of embryo. It was wrapped by annulus fi-
brosus, isolated from the blood circulation, and thus
existed as an autoantigen. Once it contacts with the
blood supply and is exposed to the immune system, au-
toimmune response can be triggered, manifesting as a
chronic inflammation in herniated discs and surround-
ing tissues even the whole body.18
In this experiment, the IL-1 levels in serum of groups
C, D, and E were significantly higher than those of
groups A and B (P<0.01). And the observation of histo-
logical and morphological changes showed that there
was a significant proliferation of disorganized fibrous
tissue with large amounts of inflammatory cells and for-
eign body giant cells, which meant that protruded nu-
cleus pulposus induce the immune response, mediated
the occurrence of chemical inflammation, and had a
high expression of inflammatory factors and inflamma-
tory damage of the surrounding tissues. All that proved
the modeling was successful. The method of modeling
in this experiment was to transplant the punctured coc-
cygeal vertebra disc of the rats into the muscle with
rich blood supply. The nucleus pulposus, as an autoan-
tigen, once contacted with the blood circulation,
would cause the autoimmune response, which is consis-
tent with the previous report.19
LDH belongs to the category of "low back pain" in
TCM. And this disease is mainly caused by "evils"
(pathogenic factors) of wind, cold and dampness, or
traumatic injury, or deficiency of kidney, and has a
characteristic of incident dificiency and fundament ex-
cess. These factors can lead to blockage of Qi and
Blood and meridians in the waist, and thus pain ap-
pears due to blockage. Moreover, Su Wen·Gu Kong20
and Ling Shu·Jing Mai21 also emphasized that the dis-
Figure 1 Histological and morphological
changes of coccygeal vertebra discs in
all the groups (HE×100)
HE: haematoxylin and eosin; A: blank
group; B: sham operation group; C: mod-
































Notes: IL-1: Interleukin-1; C: model group; D: scraping group; E: drug group.
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trubution of DU Meridian and Bladder Meridian of
Foot-Taiyang was consistent with the main symptoms
of low back pain.
This study chose scraping as the intervention because
scraping can relieve exterior syndrome and dispell evil,
regulate Qi and blood, promote blood circulation to re-
move blood stasis, eliminate toxin, and activate the me-
ridians. Besides, scraping Du Meridian and Urinary
Bladder Meridian of Foot-Taiyang can activate Yang Qi
to tonify asthenia and improve blood circulation and
remove stasis to purge sthenia. Therefore, scraping can
treat the LDH aiming at the etiology and pathogene-
sis. Meanwhile, relative research confirmed that scrap-
ing can reduce the IL-1 levels in serum of rats to relieve
inflammation and improve the immunity.22
Scraping therapy for LDH had a very significant clini-
cal effect. However, its mechanism has not been report-
ed. This study investigated the impact of scraping ther-
apy to autoimmune response mediated chemical in-
flammation caused by transplantation of autologous
nucleus pulposus in the rats with LDH. After scraping
for three treatment periods, compared with the group
C, the IL-1 levels in serum of the group D were signifi-
cantly lower (P<0.01), and the histological and mor-
phological observations showed that fibrous tissues had
an irregular arrangement and a mild to moderate prolif-
eration, with a small amount of inflammatory cells.
There was no significant difference compared with the
group E (P>0.05). It meant that scraping can inhibit
immune and inflammatory response caused by the nu-
cleus pulposus, and balance immune status, which may
be one of the action mechanisms in treating LDH.
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